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Sample allocation
•If previous information on the variability of 
each stratum is not available?
•Adaptive sample designs
Adaptive sample designs
Adaptive sample designs very 
efficient due to:
• sample selection dependent on 
previously selected units
• stopping rules based on the 
estimate
• Biased estimates
k-steps sample designs - Thompson and 
Seber approach
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Adaptive Sequential Procedure 
with Permanent Random Numbers 
(ASPRN)
• Permanent random numbers (Ohlsson‘95) assigned to all units 
in the population
• A first stratified random sample is selected with probability 
proportional to stratum size. Call n the sample size
• Estimation of standard deviation of variable of interest within 
each stratum
• Neyman’s allocation is computed with sample size n+1 and one 
sample unit is selected in the stratum where the sample size is 
farthest below the size assigned by Neyman’s allocation
• The mean of the variable of interest and its precision are 
estimated
• If the precision is acceptable, the process stops; otherwise, 
Neyman’s allocation is computed with the sample size n+2, and 
so on, until the precision considered acceptable is reached
•Idea: adopting, in an adaptive procedure, permanent 
random numbers sample selection method
•Sample size per stratum dependent on previously 
selected units but sample selection doesn’t
•Unbiased estimates under a design based approach
•No need of hypotheses on the distribution of variable of 
interest
•Through simulation ASPRN consistent and always more 
efficient than:
•stratified sampling with proportional allocation
•stratified random sampling in two steps proposed by 
Thompson and Seber (1996)
Advantages of Adaptive Sequential 
Procedure with Permanent Random 
Numbers (ASPRN)
Operational disadvantages of ASPRN:
•Organisation and planning more complex
•Cost and time
Carfagna (2007) two-steps selection procedure 
with permanent random numbers (TSPRN)
•Overcomes operational drawbacks of ASPRN:
•Less efficient than ASPRN although more efficient 
than Thompson and Seber’s with optimal weights
Operational disadvantages of ASPRN
TSPRN
ASPRN much more efficient 
than TSPRN
•With ASPRN, CV equal to 10% reached with 180 sample units
•CV equal to 8.3% reached with 213 sample units (with TSPRN
234, 21 units more, 10% more)
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Conclusions
•ASPRN and TSPRN estimates tend to converge
•With real data ASPRN confirms to be much more
efficient than TSPRN
•Operational disadvantages of ASPRN are
important and in some cases cannot be overcome
•Use ASPRN whenever possible
• Otherwise, use TSPRN
•More efficient than Thompson and Seber’s
•More efficient than proportional allocation if
stratification efficient
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